Scheme S1. Synthetic route for ligand H 4 L.
Synthesis of 2,6-dibromo-4-nitroaniline (B)
A solution of p-nitroaniline (5.00 g, 36.20 mmol) in glacial acetic acid (45 mL) was vigorously stirred during the addition of bromine (4 mL, 78 mmol) in glacial acetic acid (28 mL) at 65 °C for about 4 h. A very heavy precipitate formed after about 30% of the bromine had been added and the precipitate was re-dissolved by the addition of hot water (8 mL) , and then the remaining bromine solution was added. After complete addition, the reaction continued for overnight. Then S4 the mixture was poured into slurry of water and ice. The precipitate was filtered and washed thoroughly with water and the dried in air. The reaction afforded 9.85 g (92% yield) of the title compound as a yellow-green solid. 1 H NMR (400 MHz, CDCl 3 ): δ = 8.33 (s, 2H), 5.28 (br s, 2 H) ppm.
Synthesis of 3,5-dibromonitrobenzene (C).
To a stirred mixture of 2,6-dibromo-4-nitroaniline (5.00g, 16.90 mmol), ethanol (55 mL) and concentrated sulfuric acid (6 mL) at 80°C, sodium nitrite (3.60 g, 52 mmol) was added in portions as rapidly as effervescence would permit. The reaction mixture was allowed to stir at 80
°C for 40 h. Then the mixture was allowed to cool, poured into ice water and the solids were collected by filtration and washed with water. The 3,5-dibromonitrobenzene was recrystallized by dissolving in boiling ethanol and filtering the hot solution. On cooling, the reaction afforded 3.78 g (80% yield) with orange coloured crystals. 1 H NMR (500 MHz, CDCl 3 ): δ = 8.32 (d, J=1.7 Hz, 2 H), 7.99 (t, J=1.7 Hz, 1 H) ppm.
Synthesis of 3,5-dibromoaniline(D).
To a solution of 3,5-dibromonitrobenzene (1.21 g, 39.87 mmol) in methanol (15 mL) and THF (5 mL) stirred under air, tin(II) chloride dihydrate (4.80 g, 21.27 mmol) was added in portions slowly. The mixture was allowed to stir at about 60 °C temperature for 20 h. The solvent was then evaporated in vacuo, and an aqueous solution of sodium hydroxide (4.16 gm in 50 ml water) was added. The stirring was continued for 2 h. Finally, the reaction mixture was extracted with chloroform in water. The combined organic layer was dried over Na 2 
Fig. S1
The 1 H NMR spectrum of B.
Fig. S2
The 1 H NMR spectrum of C.
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Fig. S3
The 1 H NMR spectrum of D.
Fig. S4
The 1 H NMR spectrum of F.
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Fig. S5
The 13 C NMR spectrum of F. In a similar way, the conversion of atmospheric CO 2 into cyclic carbonate was carried out. Instead of using CO 2 from direct source, we have purged the laboratory air as CO 2 source and the mixture was allowed to stir for 24 h.
X-Ray Structural Studies
The crystal data for 1 has been collected on a Bruker SMART CCD diffractometer (Mo Kα radiation, λ = 0.71073 Å). The program SMART 2 was used for collecting frames of data, indexing reflections, and determining lattice parameters, SAINT 2 for integration of the intensity of reflections and scaling, SADABS 3 for absorption correction, and SHELXTL 4 for space group and structure determination and least-squares refinements on F 2 . The crystal structure were solved and refined by full-matrix least-squares methods against F2 by using the program SHELXL-2014 5 using Olex-2 software. 6 All the non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen positions were fixed at calculated positions and refined isotropically. The lattice solvent molecules of 1 could not be modeled satisfactorily due to the presence of severe disorder. Therefore, PLATON/SQUEEZE 7 program has been performed to discard those disordered solvents molecules. Crystallographic data has been deposited at the Cambridge Crystallographic Data Center and CCDC number: 1555358. Lattice parameters of the compound, data collection and refinement parameters are summarized in Table   S1 and selected bond distances and bond angles are given in Table S2 . Table S1 .
Crystal and structure refinement data. Indexing   2Th Degrees   32  31  30  29  28  27  26  25  24  23  22  21  20  19  18  17  16  15  14  13  12  11  10  9  8  7  6  5  4   Intensity   900  800  700  600  500  400  300  200 32  31  30  29  28  27  26  25  24  23  22  21  20  19  18  17  16  15  14  13  12  11  10  9  8  7  6  5  4   Intensity   900  800  700  600  500  400  300  200  100 0 -100 (b) Fig. S10 (a) observed (blue) and refined (red) X-ray powder diffractograms (the latter obtained from Pawley refinement) as well as the difference plot (grey) for 1 at room temperature with hkl parameters, and (b) Observed (blue) and refined (red) X-ray powder diffractograms (the latter obtained from Pawley refinement) as well as the difference plot (grey) for 1 at room temperature. Where R is the universal gas constant. 
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Computational Details
We have extracted and simplified the metal organic framework (MOF) structure for the computational study, from the associated experimental crystallographic data of the synthesized MOF. This model for the MOF is necessary in order to reduce the computational cost keeping all relevant interactions intact. We have studied the adsorption of H 2 and CO 2 Initially two gas molecules (H2 / CO2) were chosen to check the strength and the nature of the interaction with the host. Later on ten more gas molecules were taken to understand whether the interaction energy gets changed drastically and / or the change in the nature of interaction, if any. As our modeled MOF structure has two different types of gas adsorption sites, one is at the vicinity of the Cu-center and another is near the benzene ring, it is expected that the adsorbed gas molecules will interact in two different ways and will exhibit two different types of interaction energies and other related properties (as vindicated by NBO and AIM analyses). First we optimized and characterized the 2Gas@MOF structures. We computed the interaction energy (∆E int ) in between the 2 gas molecules and the MOF and the total interaction energy is decomposed into different energy contributions (∆E pauli , ∆E el , ∆E orb , ∆E disp ). The result shows that the ∆E int is mainly governed by the electrostatic interaction energy (∆E el ). Next we checked the adsorption of 12 gas molecules by MOF (5 benzene rings interact with 10 gas molecules and remaining 2 gas molecules are attached to two different Cu-centers). The 12Gas@MOF S22 structures were optimized. The calculation of the ∆E int and its decomposition into different energy terms clearly indicate that the adsorption of the gas molecules to the Cu-centers is mainly governed by ∆E el whereas the gas molecules at the vicinity of the benzene rings are bound with dispersion forces (∆E disp ). Thus the calculations with 2Gas@MOF as well as 12Gas@MOF
provide meaningful insights into the overall adsorption process vis-à-vis the nature of interaction therein.
For the 12CO 2 @MOF system a couple of imaginary frequencies are obtained but they can be neglected because of their very small values. The charge (q) on each atomic centre is obtained by natural population analysis (NPA) 38 and the bond order between two atoms is obtained from the Wiberg bond index (WBI) 39 calculations using the natural bond orbital (NBO)
scheme. 40 All these computations are done by using a fine grid, with 75 radial shells per atom, and 302 angular points per shell using the Gaussian 09 suite of program package. 41 The energy decomposition analysis (EDA) 42 is performed at rev-PBE-D3/TZ2P//B97x-D/TZVP level of theory using ADF 2013.01 program. 43, 44 The EDA decomposes the interaction energy (∆E int ) into four energy terms, viz., the Pauli repulsion (∆E pauli ), the electrostatic interaction energy (∆E el ), the orbital interaction energy (∆E orb ), and the dispersion interaction energy (∆E disp ) as,
The ∆E pauli represents the repulsion between the electrons in the occupied orbitals of the interacting fragments. The ΔE el term presents the quasi-classical electrostatic interaction energy between the fragments under consideration. In general the ΔE el term is attractive in nature. The next attractive contribution in energy comes from the orbital interaction energy, ΔE orb , which arises due to the charge transfer and mixing of the occupied and unoccupied orbitals between the S23 fragments and polarization effect. The ΔE disp represents the dispersion energy correction towards the total attraction energy.
The topological analysis of the electron density 45 is carried out at the B97x-D/TZVP level of theory. Several density based parameters are computed to find out the nature of the interactions. These calculations are performed using Multiwfn software package. 46 Identification of the non-covalent interaction between the guest gas molecules and host MOF is carried out using the NCIPLOT software. 47, 48 The NCI analysis is based on the electron density () and its reduced density gradient (s), as, 
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appearing in the 2D plot give an idea about the type of the non-covalent interaction. The real space intermolecular interaction iso-surface is generated using VMD visualization package. 49 
